A comparison of the priming effect of phorbol myristate acetate and phorbol dibutyrate on fMet-Leu-Phe-induced oxidative burst in human neutrophils.
Phorbol esters such as phorbol myristate acetate (PMA) and phorbol dibutyrate (PDBU) are generally considered to have similar effects through a similar mechanism, i.e. protein kinase C (PKC) activation. We recently suggested that this was not the case in human neutrophils. To identify further differences between the two phorbol esters, we compared their priming effects on fMet-Leu-Phe-induced superoxide anion (O2-) production, cytosolic PKC activity and binding of fMet-Leu-Phe. Priming could be initiated with a low (0.2 nM) concentration of both PDBU and PMA. Their effects on the pattern of fMet-Leu-Phe-induced superoxide production were similar in both Ca2(+)-containing and Ca2(+)-free medium. PDBU, like PMA, abolished the Ca2+ dependency of fMet-Leu-Phe-induced O2- production in a dose-dependent manner. In cytochalasin B-treated cells and in the presence of Ca2+, priming with PDBU or PMA did not alter the enhancing effect of cytochalasin B on fMet-Leu-Phe-induced O2- production. In Ca2(+)-free medium, priming abolished the Ca2+ dependency of fMet-Leu-Phe stimulation in cytochalasin B-treated cells. Cytochalasin B, however, enhanced the effect of PMA but not that of PDBU. Priming with PDBU was not associated under any experimental conditions with a decrease in cytosolic PKC activity, or an increase in PKM activity before or after fMet-Leu-Phe stimulation. Furthermore, priming effects were abolished by cell washing but not by H-7 or staurosporine, which are potent PKC inhibitors. PDBU, in contrast to PMA, increased fMet-Leu-Phe binding to PMNs through a decrease in the dissociation constant and induced degranulation of specific granules as measured by the release of vitamin B12 binding protein. These findings show that the priming effects of PDBU differ in certain respects from those of PMA, namely with regard to its synergism with cytochalasin B and the expression of fMet-Leu-Phe receptors. In addition, priming concentrations of PDBU, like PMA, did not alter cytosolic PKC activity in fMet-Leu-Phe-stimulated neutrophils.